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Various input programs can be changed also into an image like a throat, or a television 
method, and are recorded as an image by which data compression was carried out using 
the method of practical use to some actual conditions. While being processed, an image 
(180 reference) is resized so that it may be made the value which needs an aspect ratio 
and magnitude with the pixel interpolation which is a general technique (182 184). And 
when the side which receives does not have the same aspect ratio as the signal of the 
source, a signal can make it possible to control actuation of a pan and a scan by the 
receiving side as an option in a series of data of video. Mutual frame conversion between 
general methods is performed by using the technique used for the conversion to PAL 
from NTSC and a movie, or inter-frame interpolation from the movie generally known 
well. By wise selection of a parameter when optimal digitizing, this system can build the 
relation of a family a user can carry out mutual relation of an aspect ratio, resolution, 
and the frame rate. And this relation is made after having compatibility in current 
practical use and the method of the future. 



00460779.DOC 



Claim(s) L rT 

1. Means to Receive Input Signal Representing One A/V Program of Method of Two or 
More Displays Method of Reception and Display of Program of A/V Program is 
Transformed into Method of Middle Work. It Has Graphic Processor Connected so that it 
May Carry Out. Said processor (a) -- the video program of a work method -- a criterion 
and a wide screen method - representation - The criterion and wide screen in which 
operates for the business changed into a **** output signal A TAFESU machine, (b) the 
video program of a work method to the output signal represented by the HDTV method 
The high definition television (HDTV) interface machine which operates for the business 
to change It ****. High capacity video record means User interface, A input signal, a 
graphic processor, a high capacity video record means, and use It has a means to 
receive a person interface, and the controller which can perform an effective 
communication link. When a user issues an instruction An interface (a) A/V program is 
changed into a work method, (b) The program of the work method in a high capacity 
video record means is recorded, (c) Either direct or a high capacity video record means 
the program of a work method from a means to receive an input signal A criterion and a 
wide screen program It is alike and changes, (d) Directly from a means an input signal is 
received, or a high capacity video record hand Ones of the stages also change the 
program of a work method into a HDTV program. Things are made. Multi-format A/V 
work system which uses a display device. 

2. a graphic processor - a film output video interface - pan from a means by which 
contain and a controller receives an input signal - direct - or high capacity bidet The 
video program of an input method is changed into the output signal of photograph work 
from an O record means. ****** of a claim further operated corresponding to the 
instruction issued by the user for obtaining Multi-format A/V work system given in the 
1st term. 

3. Which of method of RGB, YIQ, YUV, and criterion of Y/R-Y/B-Y MARUCHIFU given in 
the 1st term including compatible input and output signal of a claim OMATTO A/V work 
system. 

4. Video method and compatibility using separate brightness and video signal of 
Kroemer component Multi-format A/V system of the 1st term including a certain input 
and output signal of a claim ** system. 

5. A means to receive the input signal showing a video program contains a digital 
camcorder. Multi-format A/V work system given in the 1st term of a claim. 

6. Example of claim in which means to receive video program contains portable mold 
high capacity magnetic-recording medium Multi-format A/V work system given in **** 1 
term. 

7. In the result which modification of an aspect ratio produced from any one of the 
conversion of a method, it is **. A vessel attaches distinction clearly on a drop further, 
and modification of an aspect ratio Multi-format A/V work given in the 1st term of a 
claim which is useful so that it can do System. 

8. the part of the video of an input signal — being related — means of control of 
actuation of a panscan ** - multi-format A/V work system given in the 1st term of a 
claim to include. 

9. A means to transform a work method into the output method beyond one or it relates 
to a work method. Mull CHIFO given in the 1st term including a interpolation means to 
expand the number of pixels of a claim - mat A/V work system. 

10. It is asynchronous in order that the video record means of high capacity may 
perform the frame speed conversion of a program, are . MARUCHIFU given in the 1st 
term of a claim including the ability to perform record and playback of a program 
OMATTO A/V work system. 

11. Platte FO of Common Computer with User Input and Color Display In Multi-Format 
A/V Work System Formed as a Part of MU A means to receive an input video program by 
one of the methods of the input of plurality, high capacity video record means Method 
which can record within the capacity of a high capacity video record means, and can 
carry out color display If there is still no thing like It is ****** to the work method of 
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per second 24 frames about an input program. ****** Either from what was directly 
recorded from the input is also work methods. One or two or more -- NTSC of per 
second 30 frames PAL/SECAM of per second 25 frames HDTV of per second 25 frames 
HDTV of per second 30 frames -- and -- Movie compatible video of per second 24 
frsmss. 

The above-mentioned system which has a means to change into the method to say. 

12 A means to change a work method into the output beyond one or it relates to a work 
method. Mull given in the 11th term including the means of the interpolation which 
extends the number of pixels of a claim CHIFO mat A/V work system. 

13 Method of the output whose video record means of high capacity has the frame rate 
which needs a program Claim which includes asynchronous record and reproducible 
capacity in order to supply a formula Multi-format A/V work system of the 11th term of 

14 6 asynchronous record and reproductive capacity - frame rate of the work method of 
per second 24 frames from - bringing a frame rate forward at the frame rate of the 
output of per second 25 frames - ** Multi-format A/V work system given in the 11th 
term of a claim by which a ** is carried out . 

15. In High Performance Personal Computer with Color Monitor Bidet The approach of 
making an O program An input video program is received. The frame rate already 
decided in the input video program, and magnitude of the image of a pixel It changes 
into the work method which it has. A high capacity video record medium is offered. The 
program of a work method is recorded on a high capacity video record medium, the 
program by which some screens were cut off so that it might understand clearly on a 
monitor - ** The frame rate which saw and was already decided in the video program 
on a color monitor, and pixel The magnitude of an image is used, displaying - the size 
of the screen of a frame rate and a pixel where output methods differed from the work 
method - coming - A ******** output method is included. It is a **** sake about the 
program of the edited version with which an output method is desired. The program of 
the edited version with which a video program is processed, the program of a work 
method is accessed from a high capacity record means, and an output method is desired 
is outputted Said approach of having. 

16 the phase offer the video record means of the high capacity which records a program 
and can reproduce by asynchronous the video program of the edited version, with which 
it contains and the last method is desired - **** - like - video watch in order that the 
phase process a group may change into the frame rate of the program of a work method 
- asynchronous Record of a program, and approach given in the 15th term including 
reproducible capacity of a claim. 

17 the video program of the edited version with which the last method is desired - 
**** nke - video program Magnitude of a pixel with the larger phase to process than 
the magnitude of the pixel of a work method the video program of the edited version 
with which the last method which it has is desired is made - as - interpolation 
Approach given in the 15th term including a phase of a claim. 

18 Relate to the video program of the received input and it is control of actuation of a 
panscan Approach given in the 15th term of a claim which includes a phase further. 



Detailed Description of the Invention 

Multi-format A/V work system accompanied by frame conversion Field of invention Tnis 
invention relates to the video work system of the multi-format which can carry out edit 
and processing of television and the image used for other applications of the quality of 
an operating supply which generally especially includes a high definition television 
program in relation to video work, a photograph image processing, and computer 

graphic design. . . 

background of invention the program work accompanying many television channels 
which are used through the various program distribution approaches (a cable 
TV, home video, broadcast, etc.) are continuing increasing rapidly, and it - also 
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technically and economically, the need of the program of HDTV of high quality is 
especially becoming a special difficult problem for a program maker. Although it is 
continuing going up according to the factor of R&D or others, on the other hand, it can 
be related hard for / containing a personal computer / general , and can be the 
cost which a hand fully reaches also in those who are not pros, or a beginner, and as for 
a business-use editor or the price of an image-processing device, remarkable special 
effect can be performed now. As a result, it was hard coming to attach distinction of 
these two fields. Although the device of PC base for general does not have the capacity 
with it that the image of full resolution can be processed in the real time which 
commercial equipment has, at a present stage, processing of the microprocessor of the 
new generation introduced one after another becomes early rapidly, and can be now 
used for the application of sushi and higher resolution. Furthermore, the price of the 
storage of the data of a memory circuit or others also falls continuously, and the capacity 
of such a device is . It has been increasing. And by these development, possibility of 
using the image processing system of PC base for a business-use application is 

increasing. _, . , , . . 

About the field of the device of dedication, it is traditionally interested in development of 
the business-use image processing system of two fields. One of them aims at the special 
effect of the movie of high quality most, and another aims at the object for television 
broadcasting which can offer the quality of perfect 35mm theater movie in the reality 
and economical efficiency of a current broadcast system. It has been thought that 1200 
quality of old general 35mm theater movie is equivalent at the object for a show, or has 
the resolution beyond it, and has the resolution beyond 2500 or it in the negative of a 
camera. Based on these, the image method which has current deliberations has been 
examined so that it may become the video system which has the scanning line beyond 
2500 or it in work of high level about HDTV broadcast. And it has a layered structure 
which becomes NTSC or the method which gives compatibility to PAL by carrying out low 
order conversion of the method of this HDTV. Although almost all the things proposed 
are using the serial mode, it inquires as one of the expansive processing of this as a 
method with which interlaced scanning was also accepted. Another important matter is 
the method which has compatibility in computer graphics. 

The technical directivity of a current computer and an image processing carries out 
image expansion by work devices fewer than the scanning line of 1200, and can change 
an image into the object for a theater show, the object for the special effect of a movie, 
and record of a movie with the method of the layered structure which carries out high 
order conversion. Furthermore, the hard development for general makes it possible to 
tackle the side face of the economical work which is the theme which is not expressed to 
which referred to until now, either. 

Outline of invention Invention submitted here uses the hardware for general which 
makes it possible to offer an economical multi-format video work system. In this 
implementation, it makes it possible to include the function of a special image processing 
to a high performance personal computer or a workstation, to carry out edit and 
processing of a video program in which the user inputted, and to make a different frame 
rate, the magnitude of a pixel, or the sending-out program of the last method with 
different both. The method of internal work of this system is chosen so that it may be 
existing and the method relevant to a criterion, wide screen television, a high definition 
television, and a movie planned in the future may be provided with the maximum 
compatibility. Since it has a movie and compatibility, it raises that the frame rate of the 
method of internal work is per second 24. Zooming is carried out by the system, it is 
resized and a frame rate operates frame conversion using a record facility of a program 
by being processed by inter-frame interpolation or carrying out 3:2 pulldown ** changed 
into per second 24 to 30 frames, asynchronous read-out, and asynchronous writing so 
that an image may make a specific demand of each application satisfy. 
This invention consists of two or more interface devices, and they output a signal to an 
attached display device, including the criterion and wide screen interface device for 
changing the video program of a certain input method into the output signal showing the 
image of the method of a criterion and a wide screen. A high definition television 
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interface device acts so that the video program of the method inputted into the output 
signal showing the image of the method of HDTV may be changed, and it outputs a 
signal to a display device. . 
An operator can use a television interface by the graphic processor, and the centralized- 
control machine which communicates and operates during a video program input, a 
graphic processor, and the interface for operators can issue an instruction so that one or 
conversion beyond it can be performed. In this way, invention submitted here uses the 
hardware for general of a low price , and promotes work in the magnitude of a 
comparatively low pixel which maintained the high S/N ratio. And a result is expanded to 
the last program of a high definition method after that. The approach which is competing 
with this invention is contrastive, and it is recommending treating with high resolution, 
and that way is promoting the hard need for dedication of the high cost of carrying out 
lower part conversion in which its best is done for this submitted invention to reduce to 
the method of a low price more, if required. , . t . f ^ 

Easy explanation of a drawing And drawing 1 A to ID is desirable, the aspect ratio of the 
image in the alternative pixel is shown.; 

Drawing 2 shows the functional diagram of record of a disk base.; 
Drawing 3 shows the part which constitutes a multi-format A/V work system. ; 
Drawing 4 is the functional diagram showing the approach alternative to realizing the 
record means of a video program by carrying out asynchronous read-out and the 
asynchronous writing for performing frame conversion. ; 

Drawing 5 shows the interrelation to the video format which is the versatility of a multi- 
format A/V work system and which is been a format / it existing and planned.; 
Drawing 6 shows the perfect television work system implementation containing program 
supply, satellite reception, and a data network interface. 

Detailed description Invention submitted here is mainly related to conversion of a 
different image processing or a television method including the indispensable frame 
speed conversion for establishing the mutual relevance of an aspect ratio, resolution, 
and a frame rate, maintaining current, and the image processing of the future, the 
method of television and compatibility. These methods enable it to see the frame of the 
high number of pixels more exceeding these monitors' capacity hard dedication , 
including the image of the magnitude of the pixel which can be displayed on the multi- 
scan computer screen of practical use now. it is resized greatly or small by the system, 
and fits with the traditional method by bringing the frame rate itself forward so that for 
example, (it is (like a movie to NTSC changed into per second 24 to 30 frames)) 3:2 
PURUDAUN may be used for a frame rate with inter-frame interpolation (the television 
display of PAL sake - 25fps(es) from 24) so that an image may make need **** / 
each application satisfy. Actuation of resizing can change an aspect ratio performing 
nonlinear change which squeezes an image, or by changing the core of a pan, a scan, 
and other images by cutting off a certain part with regards to preservation of the aspect 
ratio of an image. That a movie is often referred to as a universality method, a 35mm 
movie device is because it is a criterion and is used all over the world, and it is mainly 
raised the interior of this invention or that there are per second 24 frames of work. 
This selection has the additional advantage in which the rate of 24 frames enables 
implementation of a camera with sensibility higher than 30 frames again, it is much 
more serious for the system which uses sequential scanning, and, for that reason, that 
rate becomes the per second 48 field to the per second 60 field in the system by the 
proposal of an and also it is . 

Although the magnitude of an image can use a camera old CCD type, it lets the circuit of 
the whole signal pass, and using digital processing directly is realized when good 
rareness and this replace a typical analog RGB processing circuit in a perfect digital 
circuit. At the time when the magnitude of an image is suitable for the effectiveness of 
work it can carry out at any time, and in order to record, it is resized. The form of the 
data compressed into the record device where the hard disk drive in a portable mold 
hard disk and a portable mold medium, the drive of optics or the optical MAG base, or 
the drive of the tape base was used is liked, and an image is recorded by writing in 
digital data. Many processings which it needs several seconds now since R/W with the 
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data rate of an image processing and a disk drive increases can be immediately attained 
now in the real time, and they are late rates and it becomes unnecessary to record the 
frame of a movie. Other work effectiveness like slow motion or a first motion is also 
materialized, and it is only the frame rate of such effectiveness that it is today's 
technique and there is surely a limitation. Especially non-linear editing, animation, and a 
technique like special effect become advantageous from this system implementation. In 
the case of voice, the requirement of a data rate functions greatly in tone quality. The 
sound signal geared by turns for work, or is separately treated by the system which 
synchronized, or voice data is piled up by turns into a video data stream, the type of 
work processing by which selection of this approach is desired, and the limitation of a 
current technique -- measure, the broad method of various videos and the broad 
configuration of a device are explained as that to which measure has in this invention by 
application, and this system has compatibility in the device and approach of current 
practical use most. Drawing 1 A expresses one example of the compatible system of the 
size of an image, and the magnitude of a pixel. In order that the magnitude whose per 
second 24 frames of the frame rate chosen are the pixel of good rareness and the image 
chosen because of compatibility with the element of a movie (by 2:1 interlaces) may 
give compatibility to the wide screen aspect ratio planned at all HDTV systems, good 
rareness and the old aspect ratio of 4:3 are used for a PAL system (768x576- 
0 421875Mpxl) for 1024x576 (0.5625Mpxl). It is liked that all somatization is based on a 
square pixel although the form of other pixels is also used. (The hard circuit to be 
explained from now on was instead used with the package of much image-processing 
software, using the practical complicated sample technique known well) Resizing to 
2048x1152 (2 25Mpxl) is offer ****** about the image also suitable for a HDTV display 
or a theater show system. And resizing to 4096x2304 further (9.0Mpxl) is the most 
appropriate also for the severe work effectiveness of a demand. Data compression of 5:1 
is carried out for the wide screen TV frame of 16:9, or an image is set to 10:1 for HDTV. 
A data file is the frame of the wide screen of RGB there, and only about 8.1 MB/sec is 
required for it, and it needs only 16.1 MB/sec with the frame of HDTV of RGB. 
Another somatization of this invention is shown in drawing 1 B. In this case, a user 
follows the technique generally used to the movie work photoed by the aspect ratio of 
4-3 It is the aspect ratio (it is 1.85:1 or 1.66:1 typically) which a frame top and the 
bottom are interrupted with an aperture plate, and an image desires when shown by the 
wide screen. 

A table is carried out. If the method of the original image is recorded in the magnitude of 
the pixel of 1024x768 by the ratio of 4:3 at per second 24 frames, all image processings 
will maintain this magnitude. The perfect compatibility with an existing method induces 
the result which changes magnitude and can make NTSC and the image of PAL directly 
from these images, and it becomes the magnitude of the image of 1024x576 which the 
above-mentioned wide screen image removed 96 trains from under 96 trains from an 
image, and an image, and was explained above as a result, and is provided. The capacity 
of each data of these methods is set to 0.75Mpxl, and the need for data record of having 
explained above becomes the same. 

Another somatization of this invention is drawn on drawing 1 C. This system follows the 
magnitude of the image currently recommended in the digital HDTV format which is 
considered by the ATV research committee of FCC (Federal Communications 
Commission), and is proposed partly. This method adopted assumes the wide screen 
with the magnitude of the pixel of 1280x720. Compatibility with an existing method is 
realized as an image of NTSC and PAL obtained from this frame size by removing 160 
vertical lines from the each side of that image by using the magnitude of these images 
(by per second 24 frames and 2:1 interlaces), and it becomes an image with the 
magnitude of the pixel of 960x720 as that result, the image which this new image 
changes magnitude and has the magnitude of 640x480 of NTSC, and the pixel of 
768x576 of PAL — **** measure; - the method of the wide screen corresponding to it 
is set to 854x480 and 1024x576, respectively. In this case, this system under evaluation 
assumes detailed 1/10 of two Kroemer signals which maintained the free pixel of 
640x360 by ATSC of FCC again to; pan which the images with the magnitude of the pixel 
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of 1280x720 are 1,000 horizontal resolution, and contains 0.87890625Mpxl. The need 
for this data record of having been explained above becomes the same. It is shown 
clearly and the direction of the development of per second 24 frames by progressive 
scan is also practical so that the approach explained before making an image with the 
magnitude of the pixel of 2048x1152 may be used. 

Further another somatization of this invention is shown in drawing 1 D. A user follows 
the technique generally used to the movie work photoed by the image of the aspect ratio 
of 4:3 like in the system explained by reference of drawing 1 B . When shown as 
an image of a wide screen method, the location of the upper bottom is again interrupted 
with an aperture plate, and the aspect ratio (it is 1.85:1 or 1.66:1 typically) expected an 
image is expressed. Since the original image method is the ratio of 4:3 and is recorded 
in the magnitude of the pixel of 1280x960 at per second 24 frames, all image 
processings maintain such magnitude. When the perfect compatibility with an existing 
method changes magnitude, in the pixel of 120 rows from an image, about the pixel of 
under an image to 120 rows, the wide screen image which induced and mentioned above 
the result which can make the image of NTSC and PAL directly from these images 
removes is offered, and becomes the image size of 1280x720 explained above as a 
result. Each data capacity of these frames is 0.87890625Mpxl, and the need for data 
record becomes the same. . 
When any explained here, in order to perform a pan and scan operation by including the 
signal of the core of a location and an image in a data stream, the information which a 
receiving set or a display monitor can use can be included. And it works appropriately so 
that the signal different from the aspect ratio of a drop may be displayed using the 
information. For example, the program transmitted on the wide screen includes the 
information it is directed that changes the location of the core of an image so that the 
drop of the old general aspect ratio of 4:3 may carry out a pan to a suitable location 
automatically. The magnitude of a screen is changed into the display of a credit or a 
special panorama image including the information corresponding to a middle condition 
like middle with the letter box the upper and lower sides of the image of an indicator 
were made for there not to be by the full height which removed the both-sides side of an 
image for the ability of a monitor to change to a letter box full as an option centering on 
the image, and full width of face. In a limit of the means of displaying to be used, from a 
movie, a user controls the pan and scan which are typical actuation when transferring to 
video/and the information on this location and magnitude can be determined so that the 
artistic merit of the original material can be maintained. 

the camera of the CCD component of ****** -- f8 -- the sensibility of 2000lux(es) -- it 
is -- 800 or more level brightness resolution and the image of 62dB of S/N ratios -- **** 
measure, however, the sensibility same with a typical HDTV camera as the resolution of 
1 000TV books -- a limit of the physical magnitude of a broadband analog amplifier and 
aCCD component -- a 54dB S/N ratio -- an image -- **** measure, it is also with the 
camera system of this invention -- more -- a general CCD component -- using it -- and 
resizing of an image by computer -- a HDTV type image -- **** -- the S/N ratio 
improved more is obtained by things. 

In the camera which adapted itself to the approach of this new design actually taking 
shape, the need for preparation of large-scale lighting is lost, and the need of the AC 
power in the generator and studio application in remote work decreases in that degree. 
The pixel of CCD of red and blue is doubled with the camera of the CCD base, a green 
CCD pixel shifts horizontally only 1/2-pixel width of face, and the technique which raises 
resolution is general. In this case, although the phase of information on an image suits, 
as for false information, the phase has shifted to because of that of an alias. Although 
image information is not spoiled when three color signals are mixed, almost all fake 
information will be negated. This technique has very little effectiveness, when an object 
is a single color, and in order to suppress fake information, a general approach mounts 
an optical low-pass filter in each CCD. Furthermore, since the pixel image of a color 
always suits the image of the computer base, this technique cannot be used. 
However, with the video of general use, the result of the application of this pixel ****** 
is a luminance signal. 
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************ can fj e clearly raised to about 800. 

The possibility of the hard disk drive of a graduated more high capacity and a data 
transmitting rate enables the display of the image of high resolution in the real time 
continuous more long. With the data rate described above, a wide screen frame has 
486MB/m of need, and 10GB of disk drive of the present practical use from that records 
the video for 21 minutes or more. When 100GB of disk drive (using the disk, the barium 
ferrite or other high density magnetic-recording materials which used cobalt chromium 
(2 5 inches or 3.5 inches)) expected from now on is used, these devices record the video 
of 210 minutes or 3.5 hours. For this application, edit and work activities can be made to 
do a data record device, and it is expected that these devices will be a beta cam and an 
ENG camera, and it will work completely like the videocassette by which current use is 
carried out by video work. This data record device is realized by the MAG of a portable 
mold record medium, optics, an optical MAG disk drive, or portable mold disk drive 
device like the criterion of PCMCIA. Although a PCMCIA medium is 1.8 inches in 
magnitude The record device of one portable mold medium is not restricted to this 
limitation. Can use a larger medium like 2.5 inches or a 3.5-inch disk, and can be made 
to perform data record of a longer continuation program by this, or and or in the same 
limitation of the medium of magnitude It can be adapted so that a data compression 
ratio may be made low or the image of the higher number of pixels may be recorded. 
Drawing 2 shows the functional diagram of the digital recorder of the inside of a video 
camera, or the record device base which works in edit and a work facility separately. The 
portable mold hard disk drive 70 lets the bus control machine 72 pass, it interfaces and 
the alternative record approach like optics or an optical MAG drive can use it with various 
interface bus methods like SCSI or PCMCIA in fact as shown. Although this disk drive 
system has attained current and the data transmitting rate of 20MB/s, it waits eagerly 
for other data record devices at a high speed like a high capacity portable mold memory 
module A microprocessor 74 controls the data bus 80 larger than 64 bits and it which 
summarizes various components. Now, the microprocessor of practical use is dependent 
on P6 of already introduced Intel which can maintain lOOMB/s in transmitting rate of 
data or PowerPC 620 in the future, although MIPS R4400 of Alpha21064 of DEC or a 
MIPS company is contained. ROM to 256MB shown in 76 is used for actuation like RAM 
beyond 256MB or it shown in 78. The video work system of current PC base has 
equipped at least 64MB of RAM so that the complicated edit effectiveness may be made. 
The graphic processor 82 represents the hardware of dedication which performs various 
skillful actuation required to process the input video signal 84 and the output video 
siqnal 86. Although those signals are shown by the method of RGB, they can constitute 
an input or an output from an alternative method like Y/R-Y/B-Y, YIQ and YUV, or other 
methods that are used ordinarily. Although especially implementation of the software 
base of a processor 82 is possible, it is the system which uses data compression of 5:1, 
and is the system which uses the data compression ratio of 10:1 to a HDTV signal (it is 
2048x1152 as explained in the top), and realizing with the hard base is liked by a 
criterion and the wide screen signal (NTSC/PAL/Widescreen). One example of many 
practical options of this data compression is a Motion-JPEG system **** / now . 
Resizing of an image is performed by exclusive microprocessor like gm 865x1 of Genesis 
Microchip, or gm 833x3. A sound signal is already included in some systems of the 
digital television transmission under evaluation in a data stream which is proposed by 
FCC or one of the approaches practical although the voice and the video signal used by 
multimedia recording mechanism like the AVI (mutual superposition of voice and video) 
file method of Microsoft Corp. are packed. The independent system which records a 
sound signal as an alternative thing is materialized using the parted digital storage 
facility controlled by the same system and the same electrical circuit, or by realizing the 
device which separated completely the exterior of the camera system explained by 
the above . 

Drawing 3 shows the component which constitutes a multi-format A/V work system. Like 
in the case of the record system of the computer disk base of drawing 2 , the 

interface bus controller 106 is offered so that that the internal hard disk drive 100, the 
tape backup drive 102 and a hard disk drive with a portable mold medium, or the 
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portable mold hard disk drive 104 is included can use good rareness and various record 
devices. The materialized interface bus criterion includes SCSI-2 or PCMCIA out of other 
things. Between these devices is mutually transmitted to data under control of a 
microprocessor 110. 

Although it is operated as shown by the 64-bit width of face which used a 
microprocessor which is recommended to the drawing 3 computer disk base 
videocassette recorder, as soon as a more highly efficient microprocessor like 
PowerPC620 is used, the present and a data bus 108 extend a data bus so that it may be 
adapted for 128 bits, and they are ******. And the target of 1,000 MIPS is expected by 
one processor, and it comes to be able to perform use of two or more balanced 
processings. Using required software is expected, and also at the lowest, 1,024MB of 
RAM114 enables complicated image actuation, inter-frame interpolation, and frame 
interpolation required for the complicated work effectiveness, and ROM112 to 256MB 
enables conversion between various graphics formats. 

The important point of this system is the flexibility of GURAFIKKUPPUROSESSA 116 
generally shown. Substantially, although the hardware of dedication demonstrates the 
best engine performance for actuation like an image processing or zooming, the system 
supposing these functions is not needed. Three separate sections are committed so that 
three classified signals may be processed. As RGB, although the video input and output 
signal which will be explained from now on are shown, they use which like Y/R-Y/B-Y, 
YIQ and YUV, or the thing instead of other as a part of this invention, and they are 
******. By making a circuit separate into a section of its that which is explained below 
as somatization with one possibility, these substrates should be manufactured so that 
transposition can be carried out with the criterion of electric and physical interconnect of 
current or PC base of the future. 

in order to process a digital RGB code as the criterion and the wide screen video 
interface 120 are generally shown in 122 for the purpose of operating it within the image 
size of 1024x576 or 1024x768 — accepting - these methods -- a digital RGB output - 
**** measure. The old internal circuitry with the analog amplifier relevant to a D/A 
converter works so that an internal image may be changed into the output of the 2nd set 
including the analog RGB signal and a composite video signal. These outputs are 
supplied as an option to both a general multi-scan computer video monitor and a general 
video monitor with an RGB code input (not shown) function. The output of the third set 
supplies an analog Y/C video signal. A graphic processor is constituted so that Criteria 
NTSC and PAL or these signals of a format of SECAM may be received or outputted, and 
it is useful to the method for a medical image or other special applications as an 
addition, or useful for any methods of the application of computer graphics desired. It 
carries out by the approach same with using these images of per second 24 frames for 
the conversion to PAL scanning 25 movie materials with 30-frame (in fact 29.97 frames) 
NTSC and it is set to PAL by running NTSC or an image at the earlier rate of per second 
25 frames using the field treatment of general 3:2 PURUDAUN. To the frame rate of 
other HDTVs, an aspect ratio, and line speed, frame correlation, inter-frame 
interpolation, and image transformation can perform using the equivalent technique 
which the field of computer graphics or television is sufficient as, and is known, 
generally because of processing of a signal digital RGB (or substitute), the HDTV video 
interface 124 is shown in reception and 126 for the purpose of operating it within the 
image size (resizing, if required) of 2048x1152 or 2048x1536 - as - the method of the 
same image - a digital output - **** measure. Like in a criterion and the wide 
screen interface 120 , a D/A converter is constituted, and the old internal circuitry 
relevant to an analog amplifier works so that an internal image may be changed into the 
output of the second set for the analog RGB signal and a composite video signal. 
The third part of the graphic processor 116 shown in drawing 3 is the film output video 
interfaces 128, and contains the special video outlet aiming at using it with a device like 
a laser film recorder. These outputs using the resizing technique required for format 
conversion explained here, and being constituted so that the image size of 4096x2304 or 
4096x3072 can be offered from the image size committed inside is liked. Although per 
second 24 frames is the frame rate of the criterion for movies, when especially the 
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material of NTSC is used, per second 30 frames is used for a part of work, and it is 
predicted like alternative image size that an alternative frame rate is suitable for the 
application of this invention. 

The function of some additions of this system is expressed to drawing 3 . A graphic 
processor includes the special output 132 of use by the color printer. 
In order to produce printing of the highest quality from a screen display, it is necessary 
to adjust the resolution of a printer according to the resolution of an image and, and this 
is automatically optimized by the graphic processor to the image size of ******** 
versatility by the system. Furthermore, preparation containing the image scanner 134 
currently carried out like the static-image scanner which takes in the image of optics in a 
system, or a film scanner is carried out. The voice processor 136 of an option is prepared 
so that a sound signal can be received in both an analog or a digital form, and an analog 
or digital both of the signals are outputted as shown in the part generally pointed out by 
138. For the material containing the voice by which internal mixing was carried out with 
a video signal which is explained here, these signals are sent to the voice processor of 
the edit effectiveness, and offer the interface to other devices. 

drawing 3 -- each kind of a signal input of one - although it constructs and **** is 
shown, a system can treat a signal from two or more source and various methods to 
coincidence. With the level of the engine performance desired, the image size of a signal, 
and a frame rate, it realizes with two or more hard disk devices, bus control machines, 
and two or more graphic processors, and a system makes it possible to collect there in 
every combination of an on-the-spot camera signal, the recorded material, and the 
scanned image. Development of the improved data compressor style and a hard speed is 
the real time, and makes it possible to process steps, a high frame rate, and image size. 
It is not a big problem to output a PAL signal by simple playback. It is because the 
recorded video signal is reproducible at any frame rates desired. And it does not 
interfere that the material of a movie is displayed by per second 25 frames. This is 
actually the approach of the criterion currently used to move from a movie to a video 
tape among the countries of television of PAL or SECAM. It can perform outputting both 
images of the rate of NTSC and a movie to coincidence by the approach of superposition 
of the field of 3:2. 5X24=2X60, i.e., two frames, are scattered in the field of five videos. 
Thus, it becomes possible to reproduce the image of the movie of per second 24 sheets, 
and the video image of per second 30 sheets to coincidence. 

It becomes few things when the difference in the rate of 29.97fps(es) with exact NTSC 
converts the frame rate of a system into 23.976fps(es) for a while as 30fps(es). This is 
the deviation which does not notice in an ordinary movie show and can be permitted 
from the rate of an ordinary movie. 

Managing the PAL type output of 25fps(es) from the system constituted by the work 
application of 24fps(es) (in the case Again of the reverse) offers the technical technical 
problem which should be explained. The approach alternative to realizing these 
conversion and other frame conversion is referred to and explained to drawing 4 . 
Supposing the bit reduction circuit 408 is supplied and the signal of the program of an 
input is supplied in the form 402 of an analog, then, the signal 404 of a digital program 
will be processed with the A/D-conversion machine 406, and will be replaced with a 
digital form. The signal compressor 408 processes the signal of the program of an input 
so that an effective data rate may be reduced. It is using the data compression approach 
currently generally JPEG which may set in the industry and is known, MPEG-1, 
MPEG- 2, etc. used. As the substitute, the signal 404 of a digital program is supplied in 
the form by which data compression was carried out. At this time, the signal of a digital 
program is supplied to a data bus 410. As the approach of reference, some digital 
storage machines specified as 414 of 412 of the record means A and the record means B 
include recording the signal of the digital program supplied to the digital bus 410 in the 
basis of management of conte RORA 418. Two record means 412 and 414 are used by 
turns, and one records a source signal until capacity fills. Recording the signal of a 
program is continued until other record means fill that capacity again with this time. 
The maximum program storage capacity of the signal of a program is decided according 
to the number of the magnitude of the frame in the frame rate and pixel of an input 
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signal, the compression ratio of data, or the whole record means, and various factors, 
such as capacity. When the storage capacity which can be used fills, this data record 
approach comes to be again written in on the signal written in before automatically. If an 
additional record means is furthermore added, delay of time amount and the capacity of 
conversion of a frame rate need to increase, and do not need to be the type with all the 
same record means, or the same capacity. Which of the record technique which is 
generally used can actually use a record means. For example, it is the storage of a 
magnetic disk, optics, a magneto-optics disk, or a semi-conductor etc. 
When playback of the signal of a program is desired, the signal of the program which is 
under management of a controller 418 and was recorded from various record means by 
which the signal-processing machine 416 is supplied through the user interface 420 is 
taken out. And any signal transformation needed is performed. For example, supposing 
the signal of the program of an input is supplied at the rate of 25fps(es) corresponding 
to 625 broadcast systems, inter-frame interpolation will be carried out so that a signal- 
processing machine may adjust the magnitude of a screen and may be changed into the 
signal of 30fps(es) corresponding to 525 broadcast systems. It will be carried out if the 
color signal coding conversion to NTSC from PAL etc., or the magnitude of a frame and 
other conversion like conversion of an aspect ratio are also required. The output of a 
signal-processing machine can serve as an after that digital form, can be taken out from 
422 and can be taken out from 426 in the form of an analog with D/A converter 424. In 
fact,' although not shown here, the data bus which separated separately supplies an 
output signal. And the approach of dual access (coincidence use) of the dual port RAM 
currently used for the video presentation application, the disk of multi-head access, or a 
disk-like recorder can be used for a record means, and it can read by random access to 
coincidence, or can write in, or thereby, it can constitute it so that it can supply that it 
can do When performing with the record means of a single head, the time amount of 
physical location conversion of the head of record and playback is permitted including 
preparing the buffer of the input and output suitable for it. 

If it turns out that the all are recorded on the occasion of use of the record means of the 
program which about which was described above synchronizes and includes record 
and a re-recordable thing before beginning playback, the part which laps at all between 
the flow of an input and an output signal will be lost, and speaking typically, the thing 
which perform efficiently conversion at one of the frame rates for which a program needs 
first measure's record before or next either by which recorded method needs the fewest 
storage and to perform being good - I will come out and carry out. for example, the 
most efficient the program / enabling it to record mostly with the frame rate , if 
the input of a program is the rate of per second 24 frames - I will come out and carry 
out And when outputting, it changes into a high frame rate, furthermore, the most 
efficient recording a program on the method on a tape in consideration of the 
low thing of the cost of the bitwise of the record on a tape , when all programs 
are recorded before being changed into the form of a specific output - I will come out 
and carry out. since a disk can also be used, of course and the storage capacity is 
continuing increasing, it becomes more practical - I will come out and carry out. When 
it turns out that it must output to another frame rate while it is recorded whether a 
program is inputted, recording on a disk is most efficient and it is changing a frame rate 
in the form to continue using one of the techniques explained above. In this case, high 
capacity video record shall carry out the role of the large video buffer which can offer the 
actually earliest access time, nearby measure can also use for the factor of economical 
consideration or others the means of the storage of others including the case where the 
semi-conductor type of all solid-states is used. In the case of a certain specific 
application, the more complicated conversion approach is needed. For example, in the 
frame speed conversion of the design to a life, that what is necessary is just to gather 
the rate which the signal of the source reproduces so that a signal can be simply 
supplied at the rate of 25fps(es) if the signal of a program wants to display the method 
of the rate of 24fps(es) at the rate of 25fps(es) is the approach learned well. 
This is the procedure used to change the movie material of 24fps(es) into the method of 
PAL of 25fps(es). However, in order to realize this, the user of an output signal has to be 
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able to control about playback of a source signal. In a wide range sending-out system 
like sending out by the direct broadcasting satellite, this is an impossible thing. Although 
it can perform easily the signal of the source sent out by 24fps(es) using the technique 
of 3:2 PURUDAUN known well, and changing into 30fps, conversion to 25fps(es) is not 
easily made to coincidence. Processing of the need that it carries out inter-frame 
interpolation for advance of 24 frames circuit is because it is complicated and 
expensive. However, the conversion using the system of drawing 4 is easy. Supposing 
the program of 24fps(es) which continue for 120 minutes is transmitted by the method 
for example, the display of the program which brought forward those with 172,800 
(120X60X24) frames and the speed in 25fps on the whole means that only 7,200 frame 
rates of an input are late for the frame rate of an output through every 1 per per second, 
and the whole program. At the transmitting rate of 24fps(es), this corresponds to the air 
time for 300 seconds. Processing of an input must be made to leave, in order for the 
program of the input of 24fps and the program of the output of 25fps(es) to finish with 
coincidence, if it puts in another way independently 300 seconds before beginning 
processing of an output. So, in order to perform this processing, a record means of 
capacity to maintain the program material for 300 seconds is needed, and it actually 
works as a buffer of a signal. It is necessary to record the data to 4.7GB, and it uses two 
or more disks or general record techniques in the system of the data compression which 
changes second a rate as an example in 16.2MB /of 8.1MB/second to HDTV of the 
criterion TV announced here. 

When displaying the signal of 25fps(es) by 24fps(es), in the case of the data rate of 
others which are made by conversion from 24fps(es) like 30fps(es), the same situation 
starts. In this case, the signal of the source will be supplied at a frame rate earlier than 
the signal of an output, and the viewer as whom it regards a program from the 
beginning of transmission will be late for the rate of the signal of the source. And with a 
record means, after the signal of the source arrives, it is necessary to hold the frame of 
a program to some extent as time amount to display. As mentioned above, in the case of 
a 120-minute program, viewing and listening of a source signal will finish in 300 
seconds, after a source signal finishes, and the same count is applied to the capacity of a 
record means. 

Conversion of the frame rate to 25fps(es) is from 30fps(es) to 24fps(es) or is more 
complicated. It is because a certain inter-frame interpolation is required. In a certain 
case, it lets two or more frame recording devices pass, and it can perform interpolation 
of this kind that is the approach generally learned well. It is typically used for the 
conversion to PAL (from 30fps to 25fps(es)) from NTSC. Conversion to 24fps(es) from 
25fps(es) is performed by the approach and device which were explained above at this 
time. 

The option which performs this frame conversion is performing the procedure of 3:2 
PURUDAUN, and the contrary in fact. A result which the field which remained serving as 
a ratio of the result of 5:4, and changing into 24fps(es) from 30fps if one is thinned out 
is expected is brought by choosing the ** 5 field of a continuous signal. In this case, a 
video signal must be re-interlaced by giving an indication of the field of making odd 
number into the even number field, and making even number into the odd number field 
for the four continuous fields, respectively reversely. And the flow of a signal takes the 
place and continues between odd number and the even number field. The following four 
fields are held and the field of No. 5 is removed. And the display of the following four 
fields becomes opposite again. This pattern is continued through a program. Supposing 
the field then repeated was displayed when the 3 fields of continuation of 3:2 changed 
when the material of the original source was from 24fps(es) like a movie, removing 
these fields will only return to the form of the origin of it simply. **** for approaches 
which changes a frame by record whose conversion desired is 25fps(es) from 30fps(es), 
and which was explained by the above here when becoming — things can perform in the 
same procedure. Or as a substitute, by the approach explained by conversion to 
24fps(es) from 30fps, if culled out every ** 6 field, it can do. 

By the frame rate of the material of the original source, and middle conversion, a user 
chooses an approach with least degradation of image quality. 
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In these applications, a viewer can control sending out of a program now with the advent 
of a record means. It is a time of the signal being recorded using the user interface, and 
after that, and is controlling delay of playback of a signal, and other properties. 
Conversion of the frame rate of an input in the actually very large range and the 
frame rate of an output is used by this system. 

Drawing 5 shows the internal correlation of this invention, compatible various films, and 
the method of video, although all possible examples are not included. By typical 
actuation, the multi-format A/V work system 162 combines the material and them which 
are the methods reception and inside this per second 24 frames, and were already made 
in the material of the film base on the spot. A material is actually convertible from every 
method of an and also the video in which frame rate or method is included After 
the work effectiveness is carried out, an output signal can be constituted in any use 
restricted and needed only for it, including HDTV in per second 30 frames shown in 164, 
NTSC and the wide screen of per second 30 frames which are shown by 166, PAL-SECAM 
and the wide screen of per second 25 frames which are shown in 170, or HDTV of per 
second 25 frames shown in 172. Furthermore, a film recorder 168 can be used for the 
output signal in per second 24 frames. 

Drawing 6 shows the image size which offers a universal television work system, an 
aspect ratio, and the example related to one with a selectable frame rate. 
As shown ones of some sources with which a signal includes the ordinary broadcast 
signal 210, the satellite receiver 212, and the high bandwidth data network 214 are also 

Beforethese signals are supplied to the expanding processor 222 of data, they are 
offered to the suitable adapter machine 220 and the digital tuner 218 for a data network 
or an information superhighway. A processor 222 offers the signal conditioning for data 
expanding of the need etc., and the various signal sources, and realizing as the plug-in 
circuit board for a general purpose computer, although contained as a hard part in which 
the digital tuner 218 and an adapter 220 are existing as an option is liked. 
The output of a processor 222 is supplied to the internal data bus 226. This system 
microprocessor 228 controlled the data bus, and is equipped with 16 to 64MB of 
RAM230 and ROM232 to 64MB. One is used and this microprocessor is performed, 
although it was explained like PowerPC 620 before, PowerPC 604 or. By the ability 
accessing the various record media containing the internal hard disk drive machine 236, 
the portable mold hard disk drive machine 238, or a tape drive 240, these recorders 
operate it, using PC as a recorder, as explained above again, and the hard disk controller 
234 is ******. The graphic processor 242 is HA of dedication carried out as another 
plug-in circuit board as an option. DO is constituted and image actuation needed for 
conversion between various frame sizes, an aspect ratio, and a frame rate (with pixel) is 
performed. This graphic processor uses 16 to 32MB of RAM, and 2 to 8MB of VRAM with 
the type of the display output desired. ^-, AU 
Although an aspect ratio 16:9 is enough for the frame size of 1280x720 at DRAM and 
VRAM of the low range, DRAM and VRAM of the high range are required of the frame size 
of 2048x1152. Generally, multi-sink computer display with the sufficient and size of 
1280x720 monitor ordinary to 35 inches for the ordinary multi-sink computer display 
monitor to 20 inches is suitable for the size of 2048x1152. The analog video outlet 244 is 
useful for these various drops. 

This system is used (in per second 25 frames), PAL/SECAM of 768x576 which can be 
seen by speedup in the signal of per second 24 frames, 1024x576 wide screen and HDTV 
of 2048x1152 - and (in per second 30 frames) It profits by the technique of 3:2 
PURUDAUN known well, and the technique made into per second 29.97 frames w^ 10 " 
made per second 30 frames late slightly, and showed them. 640X480NTSC and 854x480 
wide screen, And the various methods containing 1280x720USA and 
1920xl080NHK(Japan) HDTV can be displayed. Although the monitor of almost all NTSC 
will probably synchronize with per second 30 frames of what needs adjustment of color 
carrier frequency, the monitor of much PAL and SECAM will not receive the signal of per 
second 24 frames. In this case, a more complicated frame speed-conversion technique is 
needed for watching relay broadcast. The rate of the input signal of per second 24 
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frames is because the display speed of per second 25 frames and a pace cannot be 
doubled. However, it is expected in fact that the TV of the future will materialize the 
multi-sink design which deletes this potential problem. 
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